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Description 

[0001 ] The present invention relates to a flexible cou- 
pling for the transmission of motion between coaxial 
shafts. 5 
[0002] Flexible couplings for the transmission of the 
motion of coaxial shafts are known and can have the 
most disparate constructive embodiments. 
[0003] There are couplings with vulcanized, rubber el- 
ements obtained by vulcanizing directly the elastic rub- io 
ber element onto the two coupling halves, which are rig- 
Idly coupled to the shafts or onto elements directly con- 
nected to said coupling halves; couplings with remova- 
ble rubber elements, which differ from the preceding 
types merely because the elastic rubber element is con- 
nected to the two coupling halves so that it can be re- 
moved; couplings with axial pins with an elastic cover- 
ing, which are substantially constituted by two disks hav- 
ing a hub keyed to the ends of the shafts and which al- 
ternatively support, in a cantilevered an-angement, the 
axial pins that engage the facing holes fonmed in the oth- 
er disk by means of a rubber block; couplings with com- 
pressed elastic blocks, by virtue of which torque trans- 
mission occurs through rubber elements which are com- 
pressed between appropriate protrusions formed in the 25 
two facing coupling halves; friction couplings, in which 
the elastic rubber element transmits the loads to the 
shafts or to the coupling halves merely by friction, having 
been precompressed during assembly. 
[0004] Flexible couplings are particularly adapted for 30 
the transmission of the motion of coaxial shafts but 
nonetheless also withstand small displacements and 
misalignments of said shafts; In other words, they are 
also adapted for shafts not perfectly aligned. 
[0005]. Their main characteristic, however, isthatcou- 35 
plings of this category are able to considerably dampen 
load peaks and to attenuate vibrations. 
[0006] In this manner, the impacts between the ele- 
ments of the transmission are reduced, ensuring their 
higher efficiency and durability. 
[0007] Moreover, the damping effect leads to a sub- 
stantial reduction in the level of acoustic pressure gen- 
erated by the various moving parts and accordingly Is 
closer to more ergonomic environmental conditions. 
[0008] The main limitation of conventional flexible 
couplings is that they do not allow the transmission of 
motion between two shafts according to a preset pro- 
gression rule, since it is known that only torsional rigidity 
Increases as the torque Increases. 
[0009] Moreover, the axial bulk and the overall volume so 
are sometimes excessive. 

[0010] United States Patent No. 5908355 disclose a 
flexible coupling comprising two hubs having a plurality 
of receptacles and a flexible belt having a plurality of 
projections received in said receptacles. ss 
[0011] Swiss Patent No. 215269 discloses a flexible 
coupling for coaxial shafts, comprising two facing flang- 
es, one for the driven shaft and one for the driving shaft; 
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blocks of elastomeric material which are rigidly coupled 
between said flanges, have a substantially triangular 
shape, are arranged radially, and are fixed to a flange 
so that one vertex is directed toward the center of said 
flange; the other one of said flanges being shaped so 
as to form recesses for mating with said downward-fac- 
ing vertices of the elastomeric blocks. 
[0012] The aim of the present invention is to eliminate 
the above noted drawbacks of conventional flexible cou- 
plings, by providing a coupling which allows the trans- 
mission of motion between two shafts according to a 
preset progression rule. 

[0013] An object is to provide a coupling in which it is 
possible to vary the trend of said rule simply by varying 
the geometry of the elastic elements. 
[0014] Another object is to provide a coupling which 
is smaller than couplings of equal power handling ca- 
pacity and in particular has a smaller axial bulk. 
[001 5] Another object is to provide a flexible coupling 
which has low manufacturing costs. 
[0016] These and other objects are achieved by a 
flexible coupling according to claim 1 . 
[0017] Further characteristics and advantages of the 
invention will become better apparent from the descrip- 
tion of a preferred but not exclusive embodiment of the 
coupling, illustrated only by way of non-limitative exam- 
ple In the accompanying drawings, wherein: 

Figure 1 is a longitudinal sectional view of the flex- 
ible coupling according to the invention, taken along 
the line l-l of Figure 2; 

Figure 2 Is a transverse sectional view of the flexible 
coupling according to the invention, taken along the 
line 11-11 of Figure 1; 

Figure 3 is a longitudinal sectional view of another 
embodiment of the flexible coupling according to 
the Invention. 

[0018] With reference to Figures 1 and 2, a coupling 
according to the invention Is generally designated by the 
reference numeral 10. 

[0019] Said coupling Is constituted by two hubs 11 and 

12 for connection to transmission shafts 31a and 31b, 
shown in dashed lines in the figure, by means of slots 

13 provided on the internal surface of said hubs 11 and 
12 and corresponding mating protrusions provided on 
the shafts 31a and 31b. 

[0020] Two flanges, designated by the reference nu- 
merals 14 and 15 respectively, are welded on the hubs 
11 and 12 so that they face each other. 
[0021] The flange 14 is an annular element or ring 
which accommodates, In a circumferential direction, 
holes for the rigid fixing of pins 16 and 17; the pins 16 
have a cylindrical central body 18 and cylindrical ends 
1 9 which have a smaller diameter, while the pins 1 7 are 
cylindrteal and have two dead holes 21 , fomied In their 
flat faces, which are coaxial to the axis of said pin 17, 
so as to form end edges 20 to be upset during assembly. 
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[0022] The pins 17 are four in number, are arranged 
along an ideal circle, are rigidly coupled to the holes of 
the flange 14 by upsetting one of the end edges 20. and 
are coupled, by way of their central part 33 which has a 
larger diameter than the outside diameter of the edges 5 
20, to corresponding slotted circumferential holes 22. 
[0023] The slotted holes 22 are provided in con-e- 
spondlng spokes 23 of the flange 15 which faces the 
flange 14. 

[0024] Said spolces 23 are an^anged in an X-shaped io 
pattern, with a profile which is adapted to define two op- 
posite recesses 24 so as to accommodate, in contact, 
the vertices 25 of blocks of elastomeric material 26 
which are substantially triangular with convex edges. 
[0025] The blocks 26 are thus arranged opposite, so is 
that their vertices 25 are directed toward the center of 
the flanges 14 and 15, and each one is provided with 
two holes 27 for mating with the central body 18 of the 
pins 16. which are in turn rigidly coupled to the flange 
14 by stable coupling of one of the ends 19 to con^e- 20 
spending holes 28 fonned in said flange 14. 
[0026] Moreover, the blocks 26 have, in their central 
region, radial slotted holes 29. 

[0027] A covering ri ng 30 is arranged so as to face the 
flange 15 and is fixed by way of the free ends 1 9 of the 25 
pins 16, which are coupled with an Interference fit to cor- 
responding holes 34 fonmed in said ring, and by way of 
the end edges 20 of the pins 1 7, which are coupled to 
corresponding holes 35 of the ring and are then upset. 
[0028] An annular elastic ring element 32 is further in- 30 
terposed between the flanges 14 and 15 and has an un- 
dulated surface for resting against the flanges; said an- 
nular element is assembled with a slight pre-loading, en- 
sures the spacing of the two flanges 14 and 15 and at 
the same time constitutes a rotational brake. 35 
[0029] In view of the configuration of the coupling 10, 
particulariy of the way in which the pins 1 7 couple to the 
slotted holes 22, the hub 11 can undergo a relative ro- 
tation with respect to the hub 12 about Its own axis of 
rotation. 

[0030] Rotation can occur in both directions of rotation 
over an angle which depends on the extent of the load 
and on the length of the slotted holes 22 formed in the 
flange 15. 

[0031] The length of the slotted holes 22 limits said 
relative rotation, forcing the coupling to transmit the 

torque rigidly. 

[0032] The coupling 1 0 provides its elastic properties 
by virtue of the use of the blocks 26 made of elastomeric 
material. 

[0033] The choice of the geometry of the blocks 26, 
and of the type of elastic material, In temns of elastic 
modulus, surface hardness and thermal characteristrcs, 
allows to achieve very different damping characteristics. 
[0034] The most important feature, however, consists ss 
in that a relative rotation of the two coupled shafts ac- 
cording to a singular progression rule Is allowed. 
[0035] Said curve (applied momentum-rotational an- 



gle) is In fact characterized in that it has a portion which 
is initially linear and then gradually changes to an expo- 
nential trend. 

[0036] Practical tests allow to detenmine a gradual 
rule of the coupling which can be described with a rela- 
tion of the following kind: 

Af(a) = iA»(a° + 1)+C^'*°*^^ 

where A, B and C are three coefficients which depend 
on the geometric and elastic characteristics of the cou- 
pling and a is the angle in degrees of the relative rotation 
between the two hubs. 

[0037] In practice. It has been observed that the cou- 
pling thus described achieves the intended aim, i.e., to 
follow a well-defined progression rule of motion trans- 
mission. 

[0038] The coupling has relatively small overall di- 
mensions and differs from similar flexible couplings, i. 
e., couplings of equal power handling capacity. In that it 
is particularly compact. 

[0039] Moreover, the coupling can be provided ac* 
cording to the most conventional machining processes, 
with a limited use of resources, thus ensuring low man- 
ufacturing costs and therefore low sales costs. 
[0040] The Invention thus conceived is susceptible of 
numerous modifications and variations, all of which are 
within the scope of the appended claims. 
[0041] Thus, for example, with reference to Figure 3, 
another embodiment of a coupling according to the in- 
vention is generally designated by the reference numer- 
al 110. 

[0042] Said embodiment 1 1 0 differs from the preced- 
ing one 1 0 in that the flange 1 4 has been replaced by a 
thin ring 114 whteh faces the flange 115 and has a ge- 
ometry which Is similar to the ring 15, with an Interposed 
elastic element 132 whose geometry and function are 
similar to those of the element 32, joined to a second 
ring 130 and then to a disk 111, whose diametrical di- 
mension is much larger than those of the other ele- 
ments, by way of bushes 117 which are in turn fixed by 
means of screws 137 to said disk 111 . 
[0043] The disk 111 is then rigidly connected to the 
shaft 133 through screws 134. 
[0044] The bushes 117, like the pins 17, arean^anged 
on the slotted holes 122 of the flange 115. 
[0045] The blocks 126 made of elastomeric material, 
which are identical to the blocks 26, are again fixed by 
means of pins 1 1 6, which however now have a head 1 36 
upset onto the flange 1 1 4. 

[0046] In practice, the materials used, as well as the 
dimensions, may be any according to requirements. 
[0047] All the details may further be replaced with oth- 
er technically equivalent elements, insofar as they fall 
within the scope of the claims. 
[0048] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
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signs have been inciuded for the sole purpose of in- 
creasing the intelligibility of the claims and accordingly, 
such reference signs do not have any limiting effect on 
the Interpretation of each element Identified by way of 
example by such reference signs. 



Claims 

1. A flexible coupling for coaxial shafts, comprising 
two facing flanges (14,15;114,1 15), oneforthe driv- 
en shaft (31a) and one for the driving shaft (31b); 
blocks (26; 126) of elastomeric material which are 
rigidly coupled between said flanges (14,15; 
114,115), have a substantially triangular shape, are 
arranged radially, and are fixed to a flange (14;114) 
so that one vertex is directed toward the center of 
said flange (14;114); the other one of said flanges 
(15; 11 5) being shaped so as to form recesses (24) 
for mating with said downward-facing vertices of the 
elastomeric blocks (26;126); said flexible coupling 
being characterized In that said elastomeric trian- 
gular blocks (26;126) have a geometric develop- 
ment which is substantially and prevailingly com- 
prised in a plane parallel to said facing flanges 
(14,15;114,115). 

2. The flexible coupling for coaxial shafts according to 
claim 1 , characterized In that said elastomeric 
blocks (26) are two in number and are arranged in 
diametrically opposite positions. 

3. The flexible coupling for coaxial shafts according to 
claims 1 and 2, characterized in that said triangu- 
lar elastomeric blocks (26) have convex edges. 

4. The flexible coupling for coaxial shafts according to 
claim 1, characterized In that said flange (15) 
shaped so as to fomn recesses (24) for coupling to 
the elastomeric blocks (26) has four spokes (23) ar- 
ranged in an X-shaped pattern, said recesses (24) 
being formed between two pairs of diametrically op- 
posite spokes (23). and faces the other flange (14) 
shaped as an annular ring. 

5. The flexible coupling for coaxial shafts according to 
claims 1 to 4, characterized in that said blocks (26) 
are connected to the annular ring (14) by means of 
pins (16). 

6. The flexible coupling for coaxial shafts according to 
claim 4, characterized in that said spokes (23) 
each have, at their ends, slotted holes (22) which 
lie along the same circumference. 

7. The flexible coupling for coaxial shafts according to 
claim 6, characterized in that said slotted holes 
(22) are coupled to pins (17) which are fixed to the 



annular ring (14). 

8. The flexible coupling for coaxial shafts according to 
claims 1 to4,characterizedin that said blocks (26) 

5 are provided with radially orientated slotted holes 
(29). 

9. The flexible coupling for coaxial shafts according to 
one or more of the preceding claims, characterized 

10 in that a covering ring (30) faces the X-shaped 
flange (15) and is coupled to the coupling (10) by 
way of the pins (16) for fixing the blocks (26) and 
the pins (17) that couple to the circumferential slot- 
ted holes (22). 

15 

1 0. The flexible coupling for coaxial shafts according to 
one or more of the preceding claims, characterized 
in that a pre-loaded elastic ring (32) is interposed 
between the flanges (14, 15). 

20 

PatentansprQche 

1. Elastische Kupplung fur koaxiale Wellen, umfas- 
25 send zwel einander zugewandte Flansche (1 4. 1 5; 

114, 115), einen fur die Abtriebswelle (31a) und ei- 
nen fur die Antriebswelle (31b); Blocke (26; 126) 
aus elastomerem Material, die starr zwischen den 
genannten Flanschen (14, 15; 114, 115) gekoppelt 

30 sind, eine Im wesentllchen dreieckige Fomn haben, 
radial angeordnet und derart an einem Flansch (1 4; 
114) befestigt sind, da3 ein Scheitelpunkt zur Mitte 
des genannten Flansches (14; 114) gerichtet ist; 
wobei der andere der genannten Flansche (1 5; 1 1 5) 

35 derart geformt ist, daB er Aussparungen (24) zum 
Eingrlff mit den genannten nach unten gerichteten 
Scheitelpunkten der eiastomeren Blocke (26; 126) 
ausbtldet; wobei die elastische Kupplung dadurch 
gekennzelchnet Ist, da8 die genannten elastome- 

40 ten dreieckigen Blocke (26; 1 26) eine geometrische 
Ausbildung haben, die im wesentllchen und 
mafBgeblich in einer Ebene enthalten ist, die parallel 
zu den genannten einander zugewandten Flan- 
schen (14, 15; 114. 115) ist. 

45 

2. Elastische Kupplung fur koaxiale Wellen nach An- 
spruch 1, dadurch gekennzelchnet, daB die ge- 
nannten eiastomeren Blocke (26) zwei an der Zahl 
und in diametral entgegengesetzten Posltionen an- 

50 geordnet sind. 

3. Elastische Kupplung fur koaxiale Wellen nach den 
Anspruchen 1 und 2, dadurch gekennzelchnet, 

daB die genannten dreieckigen eiastomeren Blocke 
55 (26) konvexe Kanten haben. 

4. Elastische Kupplung fur koaxiale Wellen nach An- 
spruch 1, dadurch gekennzelchnet, daB der ge- 
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nannte Ransch (15). der derart geformt tst, daB er 
Aussparungen (24) zum Ankuppein an die elasto- 
meren Blocke (26) ausbildet. vier Speichen (23) 
hat, die in einem X-formigen Muster angeordnet 
sind, wobej die genannten Aussparungen (24) zwl- 
schen zwei Paaren von diametral entgegengesetz* 
ten Speichen (23) ausgebildet sind, und dem ande- 
ren Ransch (14), der als kreisfomriiger Ring ausge- 
bildet 1st. zugewandt 1st. 

5. Eiastische Kupplung fur koaxiale Wellen nach den 
Anspruchen 1 bis 4, dadurch gekennzeichnet, 
daB die genannten Blocke (26) mit Hilfe von Stiften 
(16) mit dem kreisformigen Ring (14) verbunden 
sind. 

6. Eiastische Kupplung fur koaxiale Wellen nach An- 
spruch 4, dadurch gekennzeichnet, daB die ge- 
nannten Speichen (23) an ihren Enden jeweils 
Schlitzlocher (22) haben, die entlang dem gleichen 
Umfang liegen. 

7. Eiastische Kupplung fur koaxiale Wellen nach An- 
spruch 6, dadurch gekennzeichnet, daB die 
Schlitzlocher (22) an Stifte (17) angekuppelt sind, 
die an dem kreisfdmnigen Ring (14) befestigt sind. 

8. Eiastische Kupplung fur koaxiale Wellen nach den 
Anspruchen 1 bis 4, dadurch gekennzeichnet, 
daB die genannten Blocke (26) mit radial ausgerich- 
teten Schlltzlochem (29) versehen sind. 

9. Eiastische Kupplung fur koaxiale Wellen nach ei- 
nem Oder mehreren der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daB ein Abdeck- 
ring (30) dem X^fdrmlgen Flansch (15) zugewandt 
und an die Kupplung (10) durch die Stifte (16) zum 
Befestigen der Blocke (26) und die Stifte (17) ge- 
kuppelt ist, die sich an die am Umfang angeordne- 
ten Schlitzlocher (22) ankuppein. 

10. Eiastische Kupplung fur koaxiale Wellen nach ei- 
nem Oder mehreren der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daB ein vorge- 
spannter elastischer Ring (32) zwischen den Flan- 
schen (14, 15) angeordnet 1st. 



Revendications 

1. Accouplement flexible pour des arbres coaxiaux, 
comprenant deux plateaux se faisant face (14, 15 ; 
114,115), run pour I'arbre men6 (3 1 a) et Tautre pour 
I'arbre moteur (31b) ; des blocs (26 ; 126) en matife- 
re dlastom^re qui sent rigldement couples entre les- 
dits plateaux (1 4, 1 5 ; 1 1 4, 1 1 5), ont une tonne sen- 
siblement triangulaire, sent agenc^s radialement et 
sent fix6s ^ un plateau (14 ; 114) de sorte qu'un 



sommet est dirigS vers le centre dudit plateau (14 ; 
114) ; I'autredesdits plateaux (15 ; 115) dtant fa^on- 
n§ pour former des §videments (24) pour s'adapter 
auxdits sommets faisant face vers le bas des blocs 

5 en 6lastom§re (26 ; 126) ; ledit accouplement flexi- 
ble ^tant caracterise en ce que lesdits blocs trian- 
gulaires en 61astom6re (26 ; 126) ont un develop- 
pement gdom^trique qui est, de fa^on substantielle 
et pr6dominante, compris dans un plan parall6le 

10 auxdits plateaux se faisant face (14. 15 ; 114. 1 15). 

2. Accouplement flexible pour des arbres coaxiaux se* 
Ion la revendication 1 , 

caracterise en ce que lesdits blocs en ^lastomdre 
IS (26) sent au nombre de deux et sont agenc^s dans 
des positions diam^tralement oppos^es. 

3. Accouplement flexible pour des arbres coaxiaux se- 
lon les revendications 1 et 2, 

20 caracterise en ce que lesdits blocs en ^lastomere 
triangulaires (26) ont des bords convexes. 

4. Accouplement flexible pour des arbres coaxiaux se- 
lon la revendication 1 , 

25 caracterise en ce que ledit plateau (15), fagonn^ 
pour fomrier des dvidements (24) pour {'accouple- 
ment des blocs en 6lastom6re (26), pr6sente quatre 
rayons (23) agences selon un motif en X, lesdits 6vi- 
dements (24) 6tant form6s entre deux paires de 

30 rayons diam^tralement opposes, et fait face k 
i'autre plateau (14) fa^onn^ comme une bague an- 
nulaire. 

5. Accouplement flexible pour des arbres coaxiaux se- 
35 Ion les revendications 1 ci 4, 

caracterise en ce que lesdits blocs (26) sont relics 
k la bague annulatre (14) par rintemriddiaire d'axes 
(16). 

40 6. Accouplement flexible pour des arbres coaxiaux se- 
lon la revendication 4, 

caracterise en ce que lesdits rayons (23) ont cha- 
cun, k leurs extr^mites, des trous oblongs (22) qui 
s'dtendent le long de la meme circonf^rence. 

45 

7. Accouplement flexible pour des arbres coaxiaux se- 
lon la revendication 6, 

caracterise en ce que lesdits trous oblongs (22) 
sont couples k des axes (1 7) qui sont fix^s k la ba- 
50 gueannulaire(14). 

8. Accouplement flexible pour des arbres coaxiaux se- 
lon les revendications 1 k 4, 

caracterise en ce que lesdits blocs (26) sont munis 
55 de trous oblongs orient^s radialement (29). 

9. Accouplement flexible pour des arbres coaxiaux se- 
lon t'une ou ptusieurs des revendications pr^ceden- 
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tes, 

caracterise en ce qu'une bague de recouvrement 
(30) fait face au plateau en forme de X (15) et est 
assoclee a I'accouplement (10) par I'interm^diaire 
des axes (1 6) pour fixer les biocs (26) et des axes s 
(17) qui s'associent aux trous oblongs circonf^ren- 
tiels (22). 

10. Accouplement flexible pour des arbres coaxiaux se- 
lon Tune ou plusieurs des revendications pr^ceden- to 
tes, 

caracterise en ce qu'une bague ^lastique pr^char- 
g^e (32) est disposee entre les plateaux (14, 15). 
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